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1
METHOD FOR PREVENTING UNINTENDED
CONTACTLESS INTERACTION WHEN
PERFORMING CONTACT INTERACTION

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to touch sensors and near
field communication technology such as NFC technology
that is found in contactless smart cards. More specifically, the
present invention is related to managing the reading of data
that is typically stored in memory and which can be read
through direct contact and wireless transmission.

2. Description of Related Art

There are several designs for capacitance sensitive touch
sensors. It is useful to examine the underlying technology to
better understand how a capacitance sensitive touchpad may
be modified to work with the present invention.

The CIRQUE® Corporation touchpad is a mutual capaci-
tance-sensing device and an example is illustrated as a block
diagram in FIG. 1. In this touchpad 10, a grid of X (12) and Y
(14) electrodes and a sense electrode 16 is used to define the
touch-sensitive area 18 of the touchpad. Typically, the touch-
pad 10 is a rectangular grid of approximately 16 by 12 elec-
trodes, or 8 by 6 electrodes when there are space constraints.
Interlaced with these X (12) and Y (14) (or row and column)
electrodes is a single sense electrode 16. All position mea-
surements are made through the sense electrode 16.

The CIRQUE® Corporation touchpad 10 measures an
imbalance in electrical charge on the sense line 16. When no
pointing object is on or in proximity to the touchpad 10, the
touchpad circuitry 20 is in a balanced state, and there is no
charge imbalance on the sense line 16. When a pointing object
creates imbalance because of capacitive coupling when the
objectapproaches or touches a touch surface (the sensing area
18 of the touchpad 10), a change in capacitance occurs on the
electrodes 12, 14. What is measured is the change in capaci-
tance, but not the absolute capacitance value on the electrodes
12, 14. The touchpad 10 determines the change in capacitance
by measuring the amount of charge that must be injected onto
the sense line 16 to reestablish or regain balance of charge on
the sense line.

The system above is utilized to determine the position of a
finger on or in proximity to a touchpad 10 as follows. This
example describes row electrodes 12, and is repeated in the
same manner for the column electrodes 14. The values
obtained from the row and column electrode measurements
determine an intersection which is the centroid of the pointing
object on or in proximity to the touchpad 10.

In the first step, a first set of row electrodes 12 are driven
with a first signal from P, N generator 22, and a different but
adjacent second set of row electrodes are driven with a second
signal from the P, N generator. The touchpad circuitry 20
obtains a value from the sense line 16 using a mutual capaci-
tance measuring device 26 that indicates which row electrode
is closest to the pointing object. However, the touchpad cir-
cuitry 20 under the control of some microcontroller 28 cannot
yet determine on which side of the row electrode the pointing
object is located, nor can the touchpad circuitry 20 determine
just how far the pointing object is located away from the
electrode. Thus, the system shifts by one electrode the group
of electrodes 12 to be driven. In other words, the electrode on
one side of the group is added, while the electrode on the
opposite side of the group is no longer driven. The new group
is then driven by the P, N generator 22 and a second measure-
ment of the sense line 16 is taken.
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From these two measurements, it is possible to determine
on which side of the row electrode the pointing object is
located, and how far away. Using an equation that compares
the magnitude of the two signals measured then performs
pointing object position determination.

The sensitivity or resolution of the CIRQUE® Corporation
touchpad is much higher than the 16 by 12 grid of row and
column electrodes implies. The resolution is typically on the
order of 960 counts per inch, or greater. The exact resolution
is determined by the sensitivity of the components, the spac-
ing between the electrodes 12, 14 on the same rows and
columns, and other factors that are not material to the present
invention.

The process above is repeated for the Y or column elec-
trodes 14 using a P, N generator 24

Although the CIRQUE® touchpad described above uses a
grid of X and Y electrodes 12, 14 and a separate and single
sense electrode 16, the sense electrode can actually be the X
orY electrodes 12, 14 by using multiplexing.

BRIEF SUMMARY OF THE INVENTION

In a preferred embodiment, the present invention is a sys-
tem and method for enabling a dual interface smart card
reader to be able to determine if data should be read from a
smart card using wireless technology or touch technology,
even when the data can be accessed through wireless tech-
nology.

These and other objects, features, advantages and alterna-
tive aspects of the present invention will become apparent to
those skilled in the art from a consideration of the following
detailed description taken in combination with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 is a block diagram of the components of a capaci-
tance-sensitive touchpad as made by CIRQUE® Corporation
and which can be operated in accordance with the principles
of the present invention.

FIG. 2 is a diagram showing possible components of a dual
interface smart card reader and a dual interface smart card, the
dual interface comprised of near filed communication tech-
nology and direct contact technology.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made to the drawings in which the
various elements of the present invention will be given
numerical designations and in which the invention will be
discussed so as to enable one skilled in the art to make and use
the invention. It is to be understood that the following descrip-
tion is only exemplary of the principles of the present inven-
tion, and should not be viewed as narrowing the claims which
follow.

It should be understood that use of the term “touch sensor”
throughout this document includes any capacitive touch sen-
sor device, including touchpads, touch screens and touch
panels, and includes proximity and touch sensing capabili-
ties.

A first embodiment of the present invention is directed to a
dual-interface smart card reader. However, it should be under-
stood that any data reading device that is capable of receiving
input through direct contact with a memory device that is also
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capable of transmitting information via near field communi-
cation (NFC) or similar wireless technology to the data read-
ing device may benefit.

FIG. 2 is ablock diagram that shows a memory device such
as a smart card 30. The smart card 30 may be used to perform
afinancial transaction. Thus, the smart card 30 may be a credit
card, debit card, ATM card or any other card that may be used
to perform a financial transaction using the data stored on the
card. For example, the smart card 30 may store data regarding
a financial account such as a credit card account number. The
smart card 30 may also be incorporated into a mobile device
such as a smart phone or a tablet. Instead of storing the data on
a magnetic strip, the data may be stored in the memory of an
integrated circuit memory 32. In this embodiment, the data
stored on the integrated circuit 32 may be read at least two
different ways.

The first way of enabling access to the data may be by direct
contact with the smart card 30. The smart card 30 may include
electrical contacts that provided access to the data stored in
the integrated circuit memory 32. The example, the electrical
contacts may be on an outside surface of the integrated circuit
32, or they may be disposed on an edge such as the bottom
edge 70 of the smart card 30. A second way of providing
access to the data may be by a contactless smart card reader
that uses near field communication technology. Accordingly,
there may be electrical contacts between the integrated circuit
32 and an antenna.

Near field communication technology may use an antenna
34 disposed in the smart card 30. The antenna 34 may be
disposed on a surface but covered with a protective material,
or disposed inside the smart card 30. The smart card 30 may
not have to provide power to the near field communication
antenna 34. The power to operate the antenna 34 and read the
data stored in the integrated circuit memory 32 may come
from a transmitting antenna of a smart card reader 40. The
smart card reader 40 may include the ability to read the data
stored in the integrated circuit memory 32 using at least two
different methods.

For example, smart card reader 40 may include a direct
contact data reader 42. There are many ways to implement a
direct contact data reader 42 and which may be considered to
be within the scope of the present invention. For example, a
vertical or horizontal slot 44 may be included in the smart
card reader 40. The slot may be perpendicular to a surface of
the smart card reader 40 or it may be at some angle. What is
important is that the smart card 30 may be inserted into the
slot 44 until electrical contacts within the slot make contact
with electrical contacts on the smart card. Data is then read
from the integrated circuit memory 32.

The smart card reader 40 may also include a contactless
system for reading data from the integrated circuit 32. Thus,
the smart card reader 40 may include one or more near field
communication antennas. For example, a near field commu-
nication antenna or contactless reader 46 may be part of a
smart card reader 40, and may be disposed near a bottom edge
60.

However, a problem may arise if the user of the smart card
30 wants to have data read from the smart card using the direct
contact reader 42. The smart card 30 may be brought close
enough to the contactless reader 46 for data to be read wire-
lessly, even if the user does not intend for that to happen. The
reasons for preferring one method of reading data from the
smart card 40 are not material to the present invention. What
is important is that one method may be preferred over the
other, and the present invention provides a means for deter-
mining which method is preferred by the way that the smart
card 40 is presented to the smart card reader.
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It may be even more difficult to determine the intent of the
user of the smart card 30 if the contactless reader is near the
top edge 62 where the contactless reader 48 of the smart card
reader 40 is located. In this example, the contactless reader 48
is located near the slot 44 because of physical size limitations
of the smart card reader 40.

By determining the general angle of approach or position
of'the smart card 30 or using capacitance or inductance mea-
surements, it may be possible to prevent the contactless reader
46 or 48 from making an unintended interaction such as, but
not limited to, when a user is inserting the smart card 40 into
the direct contact reader 42.

A first embodiment of the present invention may be the
placement of one or more capacitance electrodes 50 near the
aperture of the direct contact reader 42. In other words, one or
more capacitance electrodes 50 may be disposed near, on, or
even inside the slot 44. If the user slips the smart card 30 into
the slot 44 of the direct contact reader 42, then one or more
capacitance electrodes 50 near the slot 44 may indicate to the
smart card reader 40 that the data should not be reader wire-
lessly by using the contactless readers 46 or 48.

In an alternative embodiment, the capacitance electrodes
50 may only cause a slight delay or hesitation before data is
read using the contactless reader 46, 48 until it is more certain
which reader is preferred by the user, as may be indicated by
further actions.

It should be understood that the capacitance electrodes 50
are coupled to touch sensor capacitance technology that is
capable of performing the functions indicated. Specifically, a
touch sensor capacitance circuit may be capable of detecting
the presence of the smart card 40. The touch sensor capaci-
tance circuit may be provided by Cirque® Corporation.

In an alternative embodiment, other capacitance electrodes
52, 54 might be placed near the contactless card reader 46 or
48, to thereby enable the smart card reader 40 to determine if
the smart card 30 is approaching the contactless readers 46,
48 instead of the direct contact reader 42.

It should be understood that the placement of the capaci-
tance electrodes 50, 52 and 54, the direct contact reader 42
and the contactless readers 46 and 48 on the smart card reader
40 may be changed in order to make it easier to determine if
the smart card 30 is approaching the direct contact reader 42
or the contactless readers 46, 48.

It may be possible to use the size of the signal from the
capacitance electrodes 50, 52, 54 to determine which reading
device 48, 44, 46 is going to read the data from the smart card
40. For example, capacitive signal strength may be an indi-
cator. It may also be possible to compare readings from all of
the capacitance electrodes 50, 52, 54 to determine where the
smart card 30 is located relative to the reading devices 48, 44,
46. This may be accomplished by using a relative signal
where the signal from all of the capacitance electrodes 50, 52,
55 is compared to each other and not an absolute signal
strength.

In an alternative embodiment, a second set of capacitance
electrode(s) may be used to sense objects in a contactless
operating volume. In other words, the second set of capaci-
tance electrode(s) may be directed to sensing movement of
the smart card 30 within an operating volume that surrounds
the smart card reader 40. By tracking movement of the smart
card 40 within that operating volume, it may be possible to
determine the intent of the user. In other words, it may be
possible to tell if the user intends to read the smart card 30
using direct contact or using contactless technology.

In another alternative embodiment, the system may include
multiple inductively coupled sense or receive antennas that
may be strategically oriented to determine the general relative
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placement or approach of the near field communication
antenna 34 on the smart card in order to determine if direct
contact or non-contactless interaction is intended.

It is to be understood that the above-described arrange-
ments are only illustrative of the application of the principles
of the present invention. Numerous modifications and alter-
native arrangements may be devised by those skilled in the art
without departing from the spirit and scope of the present
invention. The appended claims are intended to cover such
modifications and arrangements.

What is claimed is:

1. A system for determining if direct contact or contactless
communication is to be performed with a smart card, said
system comprised of:

a smart card including a near field communication antenna
for contactless communication, electrical traces for
direct contact communication and an integrated circuit
memory;

a smart card reader including a near field communication
antenna for contactless communication and a direct con-
tact reader having an opening to receive the smart card
for direct contact communication;

atouch sensor capacitance circuit for detecting changes in
charge; and

at least one capacitance electrode coupled to the touch
sensor capacitance circuit and disposed on the smart
card reader adjacent to the opening of the direct contact
reader, wherein the touch sensor capacitance circuit uses
the signal strength that is measured on the at least one
capacitance electrode to determine if the smart card is to
be read by the near field communication antenna or the
direct contact reader.

2. A method for determining if direct contact or contactless
communication is to be performed with a smart card, said
method comprised of:

1) providing a smart card including a near field communi-
cation antenna for contactless communication, electrical
traces for direct contact communication and an inte-
grated circuit memory, 2) providing a smart card reader
including at least one near field communication antenna
for contactless communication and a direct contact
reader for direct contact communication, a touch sensor

20

25

30

40

6

capacitance circuit for detecting changes in charge, an
opening for the direct contact reader to receive the smart
card, and at least one capacitance electrode coupled to
the touch sensor capacitance circuit and disposed on the
smart card reader adjacent to the opening of the direct
contact reader;

3) detecting a presence of a smart card by detecting a
change in capacitance on the at least one capacitance
electrode; and

4) determining if the smart card is to be read by the near
field communication antenna or the direct contact reader
of the smart card reader by using the signal strength that
is measured on the at least one capacitance electrode.

3. The method as defined in claim 2 wherein the method
further comprises:

1) providing an opening for the direct contact reader to

receive the smart card;

2) disposing the at least one capacitance electrode adjacent
to the opening of the direct contract reader; and

3) determining that the smart card is to be read by signal
strength that is measured on the at least one capacitance
electrode.

4. The method as defined in claim 2 wherein the method
further comprises providing a plurality of capacitance elec-
trodes, at least one of the capacitance electrodes positioned
adjacent to the at least one near field communication antenna,
and at least one of the capacitance electrodes disposed adja-
cent to the direct contact reader.

5. The method as defined in claim 4 wherein the method
further comprises comparing a relative signal strength of a
signal from all of the capacitance electrodes in order to deter-
mine which if the capacitance electrodes is nearest to the
smart card.

6. The method as defined in claim 5 wherein the method
further comprises using a delay in measuring the signals from
the capacitance electrodes before determining which of the
capacitance electrodes is nearest to the smart card.

7. The method as defined in claim 6 wherein the method
further comprises disposing a capacitance electrode inside
the opening of the direct contact reader.
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